The discovery of high temperature superconductivity in cuprate superconductors twenty years ago led to a vigorous exploration of possible novel mechanisms of pairing by electrons. The recent discovery of iron based superconductors has given a new impetus to this activity [1] [2] [3] [4] [5] [6] [7] [8] , bringing the magnetic spin fluctuation mediated pairing to the fore. One common feature observed in the Fe pnictides or chalcogenides is the gradual emergence of the superconductivity when the antiferromagnetic (AFM) order associated with the Fe-X (X=As/Te) layers is weakened by doping. The experiments and theoretical models suggest that in this class of materials the magnetic moments may be soft and depend sensitively on various physical details, which contrasts with the strongly correlated local behavior found in cuprates [9, 10] . Fe 1+y Te has a tetragonal anti-PbO type structure and forms only in the nonstoichiometric form (y in the range 0.05 to 0.22) with the excess iron atoms Fe (2) , occupying the octahedral positions randomly. The Fe(2) directly couples to the four nearest neighbor Fe(1) atoms in the Fe planes and could effectively introduce frustration in the underlying antiferromagnetic state as Te is gradually substituted by Se and could lead to a large critical region [11] . It has also been suggested that the excess Fe bearing a local moment in proximity to the Fe layers could offer an interesting opportunity for experimental investigation of the interplay between superconductivity and pair breaking magnetic scattering in the Fe superconductors [12] .
While Fe 1+y Te orders antiferromagnetically, FeSe could be prepared in the stoichiometric form and is superconducting below 8K [10] . Density functional theory suggests that FeSe could be an antiferromagnet at the borderline between itinerant and localized behavior and the in-plane Fe-Fe exchange coupling depends on Fe-Se distance [13] . These predictions motivated us to undertake a systematic investigation using the microscopic Mössbauer spectroscopic and bulk magnetic studies of the Fe excess compounds Fe (Fig.1) . The lattice parameters for the stoichiometric series are very close to those of Fe excess series. However, we find a noteworthy feature, namely for x=0.3 compounds in the two series, 'a' is unchanged while 'c' is shortened by 0.005Å for the stoichiometric compound. Figure 2 (a,b) shows the electrical resistivity, ρ(T) for all the samples in both the series. For and our polycrystalline data has similar absolute value of ρ at all temperatures [14] . For x=0.1, the ρ(T) curve displays no metallic behavior. As the Se doping increases there is an emergence of logarithmic metallic behavior which is reminiscent of J-positive Kondo effect [15] . The onset of this behavior progressively increases towards higher temperatures reaching to 170 K for x=0.5 [ Fig.  2(b) ].
We have performed dc magnetization measurements in an applied field of 0.5 T to investigate bulk magnetic order in these systems. For the Fe 1 series, the dc magnetization is nearly constant above T c (not shown here) implying that Fe is either nonmagnetic or weakly magnetic. Figure 3 shows the dc magnetization for the Fe 1.1 series. For Fe 1.1 Te, a sharp drop in magnetization occurs below 65K corresponding to the AFM transition. Substitution of 5 at.% Se lowers this transition to 49K along with a considerable broadening. It is noteworthy that the electric transport faithfully captures the magnetic transition and its width for x=0 and 0.05 compositions [shown in Fig. 2(a) ]. For x=0.1, the dc magnetization displays a clear cusp at 36K (Fig. 3) . With further substitution of Se, the magnetization shows broad maximum that progressively shifts to lower temperatures. This type of magnetization behavior is typical of spin glass (SG) like systems. This SG nature is confirmed from sharp cusp in the χ ac data, identified as the spin glass temperature, T g [inset of Fig. 4(a) ]. The χ ac peak for x=0.55 shifts to higher temperatures at higher frequencies proving the SG nature beyond doubt. Magnetic field cooling effects are also observed below the spin glass transition temperature T g (inset Fig.  3 ). Fe 1.1 Te has an ordered moment of about 1.8µ B and a paramagnetic effective moment (µ eff ) of about 2.4µ B which indicates a localized spin state close to S=1 at every site [16] . From the Curie-Weiss fit to the M(T) data, we find that substitution of 20 at.% of Se at Te site lowers the µ eff to 1.2µ B and further down to 0.8µ B with 55 at.% Se doping. This reduction of Fe moment is further supported by the microscopic study of Fe hyperfine field (Fig. 9) .
We have carried out ac susceptibility studies to probe the details of magnetic and superconducting transitions (Fig. 4) . The The magnetic hysteresis studies show that the upper critical field (H c2 ) is much greater than 12T for the superconducting samples in both the series. However, the critical current computed from the hysteresis loop at 1.8K is much higher for the stoichiometric series compared to the Fe 1.1 series. The heat capacity (C) measurements did not show any anomaly near T c for the samples in the Fe 1.1 series, whereas the C curves showed a very clear lambda anomaly at T c for the stoichiometric series for x=0.3, 0.4 and 0.5 and it persists up to a magnetic field of 14 T. Typical result is shown for FeTe 0.7 Se 0.3 in figure 5 . The inset in figure 5 shows the exponential drop indicating a clear gap in the superconducting state in these samples. 57 Fe Mössbauer spectroscopy studies were carried out to probe the local magnetic state of Fe in these systems. The observed spectra were least square fitted to yield the hyperfine parameters, namely isomer shift (IS), quadrupolar shift (QS) and the magnetic hyperfine field (H hf ). The spectra at 300K can be described by a single quadrupole doublet for all samples in the two series. This confirms that there is no magnetic ordering of any kind at room temperature and also rules out the presence of any magnetic impurity phase. However, it is to be noted that the line-width is more than the expected natural Fe line-width by about 20% and could be caused either by different Fe sites or inhomogeneities of various kinds. The Mössbauer isomer shift (IS) is found to increase as the temperature is decreased (Fig. 6) . The total change between 300K and 5K is about 0.12mm/s. This variation can be mainly attributed to the relativistic temperature-dependent contribution to the isomer shift caused by the second order Doppler shift of the emitted γ-rays. A significant find is that the IS curves nearly overlap for the samples in the Fe 1.1 series, while it is shifted to lower values by about 0.04mm/s for the Fe 1 series (only x=0.3 curve is shown). This shows a clear electronic difference between these two series. A diminished screening of 4s electrons caused by a decrease in 'd' electrons at Fe can explain the decrease in isomer shift. The quadrupole splitting (QS) shows an increase with decreasing temperature for all the samples in both the series and can be attributed to local distortion from the tetragonal symmetry at the Fe site. Surprisingly the QS curves overlap for the Fe 1.1 series though the Se concentration changes. However the QS curve for Fe 1 series is lowered by about 0.03mm/s. An increase in QS compared to the stoichiometric series may imply an enhancement of lattice distortion by the excess Fe.
For FeTe 1-x Se x series, the single quadrupole paramagnetic doublet does not acquire much additional broadening down to 4.2 K (Fig. 7) . This observation coupled with the magnetization data shows that Fe(1) is nonmagnetic in the Fe 1 series. However for the Fe 1.1 series, additional broadening of the line is observed on lowering the temperature and can be attributed to magnetic hyperfine field. We find that the temperature, at which the broadening sets in, coincides with the respective T g observed from the χ ac studies. This proves the magnetic origin of the broadening. Further, the broadening at 4.2K is found to decrease with increase in Se concentration. This trend correlates well with the systematic decrease in T g and the magnetic moment on Fe as indicated by µ eff . These observations conclusively show that the spin glass ordering is global in nature and not from any possible minor impurity phases. The spectra at 4.2K are very broad and not well resolved (Fig. 7) . They were analyzed using the Window method where the magnetic hyperfine field distribution is assumed to be a Fourier series with a finite number of terms [17] . The probability distribution of hyperfine field obtained is shown in Fig. 8 . The distribution is very broad, revealing the Based on these results we arrive at the magnetic phase diagram of the Fe 1.1 Te 1-x Se x series as shown in figure 9 . It is evident that the AF state is destroyed beyond 5at.% Se at Te site and the system transforms into a spin glass state. This phase diagram can be understood if we assume a model where Fe(1) planes are made weakly magnetic as a result of Se substitution while Fe(2) sites remain strongly magnetic and introduces random competing exchange interactions. The excess Fe, i.e. Fe(2) displays local magnetism and interacts with Fe(1), thereby strongly influences the superconductivity caused by the Fe(1) layers. 
